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Compared with children born in the United
States, refugee children from all countries
have an increased risk of certain conditions
that may involve significant morbidity and
use of substantial health care resources, as
well as of serious communicable diseases of
public health concern.1–9 Studies of refugee
children have found increased risks of hepati-
tis B,1,2,8,10 tuberculosis, 11–13 and intestinal
parasitic infection.14–19

Refugee children may also have an ele-
vated risk of lead poisoning.1,20 Leaded gaso-
line is used in developing countries,21,22 as is
leaded pottery23 and folk medicines contain-
ing lead.21–27 Industries such as recycling of
lead-containing car batteries may contribute
to air and soil lead concentrations.21,22,28

Screening for anemia is recommended for
children in these countries3,8,10 because
this condition is associated with parasitic in-
fection29,30 and other infectious diseases,3,8,10

as well as with elevated blood lead levels
(BLLs).3,8,10,31–36

The primary goal of this study was to de-
scribe the health status of Cuban refugee chil-
dren screened at the Miami–Dade County
Health Department Refugee Health Assess-
ment Center (RHAC), a health screening facil-
ity in Miami, Fla, administered by the Florida
Department of Health. The RHAC provides
comprehensive health evaluations at no
charge to legally documented immigrants
within 90 days of their arrival in the United
States.37

METHODS

We performed a cross-sectional study con-
ducted as a retrospective chart review. A data
extraction instrument containing the demo-

graphic and medical variables of interest was
used for every other record to collect infor-
mation for children aged less than 7 years
screened at the RHAC from October 1999 to
April 2000.

A total of 881 legally documented children
aged less than 7 years arrived in Miami–
Dade County during the 7-month period. The
screenings were provided by the RHAC to
653 (74%) of the children, with 90% receiv-
ing their examination within 1 month of com-
ing to the United States. Medical records were
reviewed for 256 children, 253 (99%) of
whom were from Cuba; the 3 non-Cuban
children were excluded in the study analysis.
Patient ages ranged from 1 month to 6 years
(mean 3.5 years), and 128 (51%) of the chil-
dren were male.

The children underwent a physical exami-
nation and laboratory testing. Tests conducted
included PPD (Mantoux) tuberculin test; hep-
atitis B surface antigen serologies; stool exam-
inations (1 stool/child) for toxic bacteria,path-
ogenic ova, and parasites; complete blood cell
counts; and venous BLL measurements. Low
hemoglobin was defined as a hemoglobin
level of less than 11 g/dL; an elevated BLL
was defined as a BLL greater than or equal to
10 µg/dL.

All data management and analyses were
conducted with the NCSS 2000 statistical
software package (NCSS Statistical Software,
Kaysville, Utah). Associations were evaluated
by means of χ2 analysis, the Fisher exact test
(2-tailed), and analysis of variance and regres-
sion (multiple linear and logistic) at an α level
of less than 0.05.

RESULTS

Only 1 out of 241 children had a positive
PPD skin test. Only 1 out of 244 tested posi-
tive for hepatitis B surface antigen; the same
child also tested positive for intestinal para-
sites (Giardia lamblia) and lead poisoning.
Only 1 out of 253 children tested positive
for bacteria (Campylobacter jejuni) in the
stool; the same patient also tested positive for
G. lamblia.

Seventy-five (31.1%) children showed evi-
dence of infection with 1 or more type of or-
ganism; 60 (80.0%) of these were infected
with 1 type of parasite, 12 (16.0%) with 2

types, and 3 (4.0%) with 3 types. Parasite
screening results were not significantly associ-
ated with either age or sex. G. lamblia was the
most commonly identified organism, in 38
(50.6%) of the children; only 8 (10.7%) were
infected with intestinal helminths.

Only 11 (4.3%) of the 253 children had a
hemoglobin level of less than 11 g/dL; the
mean hemoglobin level was 12.4 g/dL
(±1.1 g/dL), and the range was 8.0–
15.8 g/dL. BLLs ranged from 2 to 43 µg/dL
(median 7 µg/dL). Elevated BLLs were found
for 58 (22.9%) children whose ages ranged
from 1 month to 6 years (mean 3.6 years).
Boys had a significantly higher (F=4.28, P=
.04) mean BLL (8.3±5.1 µg/dL) than did
girls (7.2±3.0 µg/dL).

Low hemoglobin was not significantly asso-
ciated with either parasitic infection (P =.73)
or elevated BLL (P =.75), nor were mean he-
moglobin levels significantly associated with
parasites (P =.31) or abnormal lead screening
results (P =.93). After we used logistic and
multiple linear regression, the only variable
significantly associated with low hemoglobin
was age (P <.001).

DISCUSSION

In this retrospective, cross-sectional study,
tuberculosis, hepatitis B, and anemia were rel-
atively rare among newly arrived Cuban refu-
gee children. However, intestinal parasitic in-
fections and lead poisoning were common.

This finding contrasts with findings from
studies in other refugee populations, in which
tuberculosis infection,1,2 hepatitis B,1,2,9,14 and
anemia1,2 were more common. A recent Pan
American Health Organization report esti-
mated that iron-deficiency anemia affects
40% to 50% of Cuban children aged 1 to 3
years.38 The finding of intestinal parasites for
19% of the children screened is consistent
with earlier pediatric refugee health assess-
ments.9,15 These findings may indicate signifi-
cant morbidity among Cuban refugee chil-
dren.39 Furthermore, because this finding was
based on a single stool sample, the actual
prevalence of parasitic infection in this popu-
lation is probably significantly higher than the
rate reported here.40

A substantial number—22.9%—of the chil-
dren screened had elevated BLLs. This rate is
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roughly 3 times higher than the US average
of 7.6%.21,41 Consequently, lead poisoning
should be considered an important health
problem among immigrant children recently
arrived from Cuba.

This study was subject to several limita-
tions. The results apply only to those new ar-
rivals who were eligible for screening at the
RHAC; the health status of noneligible, un-
documented pediatric immigrants may be sig-
nificantly poorer.

The high rates of intestinal parasitic infec-
tion and lead poisoning reported here have
implications for pediatric health both in Cuba
(90% of these refugee children were
screened within 1 month of arrival from
Cuba) and in the United States. Because
newly arrived children can transmit parasitic
conditions to other children, screening and
treatment can have both individual and com-
munity health benefit. Newly arrived children
with lead poisoning should be identified not
only for medical management but also to en-
sure that they do not move into new homes
with existing lead hazards, thereby increasing
their already elevated body burdens of
lead.
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Happiness and Children’s
Health: An Investigation
of Art, Entertainment,
and Recreation
| Mary A.M. Rogers, PhD, MS, and Emily

Zaragoza-Lao, MD

Considerable anecdotal evidence indicates
that amusement rides and trips to the zoo
contribute to the happiness of children. Little
published research is available, however, on
whether participation in such recreational ac-
tivities also contributes to the health of chil-
dren. The importance of amusement activities
for ill or hospitalized children has long been
recognized by health care providers. Children
with cancer identify amusement as an impor-
tant aspect of care.1 In Japan, the use of vir-
tual amusement has shown positive results for
hospitalized children.2

METHODS

We proposed a study to assess whether
communities with more art, entertainment,
and recreational activities have healthier chil-
dren. A population-based study was con-
ducted in northwestern Ohio. The counties in-
cluded formed the geographic area covered by
the Northwest Ohio Primary Care Research
Network in the Departments of Pediatrics and
Family Medicine at the Medical College of
Ohio in Toledo. The counties included were

Allen, Auglaize, Defiance, Erie, Fulton, Han-
cock, Hardin, Henry, Huron, Lucas, Mercer,
Ottawa, Paulding, Putnam, Sandusky, Seneca,
Van Wert, Williams, Wood, and Wyandot.

Information regarding the arts, entertain-
ment, and recreation sector of the economy
was provided by the US economic census.3

Revenues from this sector are involved in
(1) producing, promoting, or participating in
live performances, events, or exhibits intended
for public viewing; (2) preserving and exhibit-
ing objects and sites of historical, cultural, or
educational interest; and (3) operating facilities
or providing services that enable participation
in recreational activities or pursuit of amuse-
ment, hobby, and leisure-time interests. Such
businesses include performing arts companies,
spectator sports, museums, zoos, nature parks,
amusement parks, water parks, and participa-
tory sports such as roller-skating, bowling, and
miniature golf. Receipts, the basic dollar vol-
ume measured for service establishments of
firms subject to federal income tax in 1997,
were recorded for each of the 20 counties in
the study and divided by the population size
of the county (1997 census).4

Health status of the children in northwest-
ern Ohio was obtained from the Ohio Family
Health Survey, which was conducted by The
Gallup Organization for the Ohio Department
of Health.5 This survey provided measure-
ments of health status of Ohio children (youn-
ger than 18 years) by county from telephone
interviews conducted from January through
August 1998. Health status of the child was
determined by asking the question, “In gen-
eral, would you say [child’s name] health is
excellent, very good, good, fair, or poor?”
Sources for this question were the Behavioral
Risk Factor Surveillance System questionnaire
by the Centers for Disease Control and Pre-
vention and the Short Form-12 Questionnaire
(Medical Outcomes Trust). This measure of

respondent-rated health conforms to the
World Health Organization’s definition of
health as not merely the absence of disease.
Of the 1157 respondents in northwestern
Ohio, 964 (83.3%) were one of the child’s
parents. The remaining respondents were
grandparents, legal guardians, stepparents, or
unknown from the information given.

Sampling methods used for the Ohio Family
Health Survey have been described.5 The sam-
ple data were weighted so that population-level
estimates could be obtained. Data analysis was
performed with Stata (Version 6.0; College Sta-
tion, Tex: Stata Corp;) because it could esti-
mate variance from surveys involving complex
sampling. Ordinal logistic regression for survey
data was used to model the effects of receipts
for arts, entertainment, and recreation on
health status as a ranked variable.

RESULTS

In northwestern Ohio, 62.00% (95% con-
fidence interval [CI]=57.37%, 66.42%) of
the children were reported to be in excellent
health, 23.34% of the children (95% CI=
19.78%, 27.32%) were in very good health,
10.85% of the children (95% CI=8.21%,
14.20%) were in good health, and 3.81%
(95% CI=2.42%, 5.96%) were in fair or
poor health.

The population-adjusted dollar volume re-
ceived for arts, entertainment, and recreation
increased with higher health status (Table 1).
Children in excellent health lived in commu-
nities with mean receipts of more than $300
per population per year, whereas children in
poor or fair health lived in communities with
mean receipts of $161 per population per
year. The county with the greatest percentage
of children in excellent health (83.30%) had
the highest dollar entertainment volume per
resident ($2084.24), whereas the county


